ICE HARVEST 
Saturday, 
Feb. 4, 2012 
10:00 — 4:00 


Congratulations to 
Hanford Mills Museum 
volunteers who were 
honored during our 
Volunteer Appreciation 
Dinner in November. 
Volunteers of the Year: 
Visitor Services 
Eileen Adair 


Stephanie Rowe 


Mill Operation 


& Interpretation 
Joe Hart 


James Decker 


Site Interpretation 
Andy VanBenschoten 


Sue Friedlander 


Thank you to all of the 
Hanford Mills Museum 
volunteers who help us 
throughout the season! 


. 
{ 


By Kevin Gray, 
Program Coordinator 


It comes as little surprise that the 
Hanfords would be interested in 
news related to power generation, 
agricultural equipment, and the 
latest developments in 
engineering. With the nineteenth 
century Industrial Revolution 
forever changing the ways in 
which products were made and 
shipped it was crucial that 


rural areas, had quick access to 
information on the latest innova- 
tions that could improve their 


all others fit this niche perfectly, 
Scientific American. 


Scientific American is the country’s 
oldest continuously published 
monthly magazine. It began in 
1845 as a weekly newspaper 
founded in New York City by 
painter, inventor, and publisher 
Rufus M. Porter. A mere ten 
months after starting it he sold the 
publication and focused on his 
vision to build a steam-powered 
airship (an ambitious plan that 
never succeeded). On the 
masthead of the very first issue 
was an explanation of the 
magazine’s mission. It read, in 
part: 


“(Scientific American] will contain, 
in addition to the most interesting 
news of passing events, general 
notices of progress of Mechanical 
and other Scientific Improvements; 
American and Foreign. ..[It] is 
particularly useful to farmers, as it 
will not only appraise them of 
improvements in agriculture 
implements, But instruct them in 


entrepreneurs, particularly those in 


businesses. One publication above 


and continues to be popular today: 
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NEW YORK, JULY 21, 1860. New 8] 


YED WATER WHEELS WITH ADJUST- 


ABLE BUCKETS. 


@ wheels which are actuated by the water 
through the buckets are coming into very 


se, being cheaper to construct 
old overshot and breast 
ind better adapted for varying 
specially in localities where 
x is troublesome, as they will 
the full effect of the head 
lbmerged, and when overshot 
st-whcels are completely pre- 
rom running, In order, how- 
obtain the full effects of the 
Iwer, it is desirable that the 
the buckets should be capable 
stment for varying cireum- 
‘This is the object of the im- 
Int illustrated by the accom. 
engravings. ‘They represent 
Intal center discharge wheel, 
fustable buckets, for contract- 
pxpanding the issues, according 
cumstances of the ense. Tig. 
jerticnl section of the wheeli 
horizontal section; Fig. 3 a 
section of a portion of the 
and Fig. 40 plan view of a por- 
it. Similar letters refer to like 
‘A A represent the upper and 
ims of the wheel, and are con- 
yy arms to the verticsl shaft, B. 
pll, C, is made for conducting 
1 to the buckets, as shown by 
bws. D are the buckets placed 
the rims. ‘They are of a 
form and made with double 
forming shells, Esch bucket 
earing, a, at top and bottom ; 
‘tube for each bucket. These 
ttle longer than the hight of 
iets, and form bearings for the 
3, AA, which are secured in 
by the bolts, ¢, that pass 
h the tubes, ‘These laticr permit 
a turning of the buckets, as the 
re not allowed to bear upon 
‘These tubes, therefore, serve as 
bn which the buckets are turned 
\djusted, A. serica of slots, d, 
are made in the upper rim, A. 
reso curved as to form portions 
frele concentric with the rim. A 
, is also placed on the upper 
dit has pins, ¢, attached to its 
side. ‘These are inserted in the 
id, und pass between the plates 
le buckets—one pin for each 
‘The screws, f, pass through 
g, E, and the curved slots, and 
fe upper rim. 
ill be observed from this de- 
lon that, by moving the ring, E, 
trieally, the buckets, D, may 
sted to expand and contract the 
as shown in two positions by 
be and 4. By turning the ring, 
pins, ¢, actuate the backets to 
the issues properly, when they 


fen fastened by the serews, f This oj 


This cover of Scientific American from July 21, 1860 high- 
lights an improved design for a water turbine, an article 
that D.J. Hanford would surely have been interested in. 


various mechanical trades, 
and guard them against 


impositions.” 


The cover of the first issue of 
Scientific American in 1845 
included articles on 
improvements in railroad 
passenger cars, advance- 
ments in lithographic 
printing, an explanation for 
the cause of sound in 
thunder, a list of recent 


head of water and with tho power required from | recently took place at Philadelphia, and the req 
the wheel, in order that the maximum power of the | which were published on page 22 of the present 
water may be always obtained. And if the maximum | as taken from the report of the chief engincer, ha 
power of the head is not required, no more water will | attracted a great desl of attention, None of thd 


tested on these occasions, we 
were farniched with adjustable b] 
they were, comparatively speaki 
steam engines working full 
while the one here illustrated j 
steam engine with an adjustal 
off. This fact, therfore, is wo] 
much consideration, as a great] 
effort has lately been made amd 


wrights and others to invent a] 


struct a cuitable wheel with 
buckets, such as we have 


scribed. 


A patent was granted for 
provement on Dec. 6, 1859, 
E.G. Cushing, of Dryden, 
whom those desiring further 


tion should address, 


FRICTION-IRON [AND Wi 
AXLES. 


A correspondent—G. B. ¥ 
of the Boston Cultivator sta| 
there is a great difference of 
among farmers regarding the 
iron and wooden axle-trees i 
for ‘drawing easy.” Somd 
that a load can be drawn ensi 
wagon having wooden axles 1 
vue having iron axles, alth 
latter are not so large, 

Ie the experiments of Mor 
tion were corteetly conduc 
there onght to be no diff¢ 
Araught, as it regards frietid 
count of the difference in si 
axles; becanse the friction 
portion to the load upon i 
size, Upon this point there j 
ence of opinion among millw: 
others, and it is very importa 
should be well ventilated, as} 
the very root of practical 
‘Thus, it has generally been 
the smaller the shaft or nx! 
the friction ; hence it is cus 


make all the spindles, sha} 
axles of machines as small 
to lessen the amount of fri 


CUSHING’S IMPROVED WATER WHEEL. 


pperation | be used than is necessary for tho work to be performed | course, his views are inapplicable to rertiea 
i bonwwha those which are horizontal and work in air-t 


this principle in mechanics i 
then iron must be the best 
axles. Another question 
here, viz.: may it not be 
that the friction on an axle q 
in proportion to its load an: 
vined? A very intelligent ¢| 
ent, writing to us from New 
Falls, Mass., contends that 
case, and gives a pecaliar 
his views. He asserts that 
is in proportion to the loa 
ut the load upon a lar 
greater than upon a small sh: 
there is a greater atmospher 
upon its more extended so} 


American patents, and a 
review of a book about the 
history of the mill town 
Lowell, MA (a snippet from 
the article: “...the Merrimac 
Company employs 1250 
women, whose average 
earnings considerably exceed 
$2 each per week...”). 
Throughout the late 1800s the 
magazine was known for its 


Continued on next page > 
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Scientific American and the Hanfords (cont.) 


wonderful illustrations and schematics of 
new machinery. The popularity of Scientific 
American can be demonstrated by the 
extensive advertisement section of each issue, 
highlighting the latest models of automobile, 
turbines and engines, and many other 
products (including some nefarious ones, 
such as asbestos). 


The Museum’s collections contain a great 
number of single issues and full annual 
volumes of Scientific American that span many 
years. The earliest issues are from 1859 and 
the latest are from 1914. The archives include 
much of the 1890s and a near complete 
collection of issues from 1901 to 1910. It is 
unclear which Hanfords subscribed to the 
magazine, but it was clearly popular with the 
family since there are so many generations 
represented in our collections. Scientific 
American is still published today, its focus 
now on subjects such as astrophysics and 
renewable energy. Hanford Mills Museum 
continues to subscribe to the magazine, both 
as anod to the Hanford family’s interests and 
also to keep ourselves informed as to the 
pertinent technological issues of the day. 


A WEEKLY JOURNAL OP pracric AL INF ORMATION, 


NEW YORK, MARCH 5,15 ena Scientific American 
c = Fe a y often covered 
| ~, | advancements in 
'g the use of water- 
power during the 
nineteenth century, 


Tae P : >| | including the 
A ws ' | | electric generators 
Se “a at Niagara Falls 
Millard, ‘ j ~~ : 
Liquid ene i i ; Ss (left), and unique 
ag ga as Fe Saga Oe ' waterwheels such 


; ! + as the largest over- 
By the late 1800s advertisements covered at ai Wh "4 ine penn NOES 


least the last two pages of each issue of | be i ane =i the world—7? feet 
Scientific American. Automobiles, engine 5 Hi | | in diameter— at 
parts, musical instruments, and a multitude of LL aoe |: NU ae Laxey, Isle of Man 
other products could be found in these pages. | |" aaa | Mo (above). 

Asbestos products were regularly featured, 

such as steam packing (above) that would 

have been used in the Mill’s steam power 

plant. 
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R Sa tos q r ote 
white paper immediately covering it, and 
it into a pasteboard box and packed in 


for delivery. 

4 4 fi iS SS Neapolitan bricks of ice cream are 

. . i dy 

Ice making was a burgeoning technology j 2 wy EE ae LearatneeriemeMe aerate 
: : Y | if nevindy \ ttt . EY de of tio 
during the latter stages of the nineteenth Ray, FAIA i 2 Ee mine ae 
Fl : : cs i =a = ] ‘ te., the i bei eked into 

century. The demand for ice in rapidly a yo } ae f 705 rebar Seamer oo 
a 2 i eB Hl 2 Forty-quart cans of milk cost wholesa 


growing American cities put a strain on i a Waar “PE R99 es 5 g ($1.12 per can, pure cream about 17 q 
companies which harvested ice from SF Bele (betaine AS. chines with tee runners, ean CU 4 
lakes and rivers, and mild winters meant Fig Soe ; TLS SA aS 
a shortage of natural ice. 
Steam-powered, air-compressing ice 
makers were developed that could 
produce tons of ice all year long, 
including this sixty-ton ice making plant 
built in 1894 by the Knickerbocker Ice 
Company in Philadelphia (below). 

A more stable supply of ice allowed for 
new businesses to flourish, such as ice 
cream companies. This diagram (right) 
illustrates the steps taken to make 
delicious treats in a steam-powered ice 
cream factory. 


7S BREAKER 


gf °S# CNaAN BRrcH 


A STEAM ICE CREAM MANUFACTORY. 


SIXTY TOM ICE MAKING PLANT, PHILADELPHIA-THE 87. CLAIR COMPOUND COMPRESSOR, 


Patents, Pulleys, and Power 


By Alan Rowe, 
Research & Preservation Coordinator 


In a previous issue of Millwork (see: 
“Power Transmission — An Intro. To 
Pulleys,” Jan.-May, 2008 in digital 
format on our website, 
www.hanfordmills.org) we learned 
about the use of split pulleys, 
specifically wooden split pulleys, and 
how they made the business of milling 
a much more pleasant prospect. Unlike 
a solid cast iron pulley, a split pulley 
can be unbolted at the hub, split into 
two halves, and easily removed from 
the shaft. Another virtue of the 
wooden split pulley is the use of an 
interchangeable wooden bushing. 

By using wooden bushings of various 
inside diameters, a pulley may be 
applied to shafts of many different 
sizes. It is obvious to see why the 
mechanics of a rapidly industrializing 
nation would enthusiastically embrace 
a pulley that was both easy to remove 
from fixed line-shafting and 
interchangeable between line-shafts of 
various dimensions. 


Given the advantages of the wooden 
split pulley and the growing market 
for power transmission devices in 
America’s shops, factories, and mills in 
the late nineteenth century, several 
contenders arose to supply the 
demand for split pulleys. It should 
come as no surprise that legal battles 
broke out between the various pulley 
manufacturers as they jockeyed for 
dominance in their field. In our 
previous article named above, the 
patent claims of the Dodge 
Manufacturing Company of 
Mishawaka, Indiana were put forward 
without enough consideration of the 
complexity of the issue as it existed at 
the time. 


To put it simply, Dodge claimed that 
they originated the idea of the split 
wooden pulley with the interchange- 
able bushing, and pointed to their 
patent, issued July 4, 1882, as irrefuta- 
ble proof. Eventually, Dodge went to 
war against their competitors in the 
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THE GILBERT 
PLIT PULLEY. 


Made in Sizes From 3 Inches to 24 Feet. 


SALES AGENCIES IN ALL PRINCIPAL CITIES. 


EVERY PULLEY WARRANTED. 


SAGINAW MFG. COMPANY. 


Cable Address 
Easrave. New York, 
a.B C. Cede, 


€eneral OMicen and Works. 
fazinaw, Micb., U 5. A 


New York Brancb, 
“4 Dey Rireet, 
Telephone No. 175 Cortiand. 


Advertisement for the Gilbert Wood Split Pulley. Manufactured by the 
Saginaw Manufacturing Company, Gilbert pulleys may be found in 


several locations throughout the Mill. 


courts and on October 23, 1896, 
they scored a sweeping victory 
against several rival firms. That 
decision, rendered by Judge George 
R. Sage of the circuit court for the 
Southern District of Ohio, was so 
pleasing to Dodge that they printed 
the decision in its entirety in their 
1897 price list, a copy of which is in 
the Hanford Mills Museum 
collection. 


Although Dodge continued to tout 
their legal victory as the final word 
on the subject, in reality several of 
their competitors successfully 
fought this ruling in subsequent 
court battles. The conclusions of the 
“Sage decision,” as Dodge’s 1896 
victory came to be called, were 
invalidated in court cases in 1898 
and 1899 against the Ohio Valley 
Pulley Works of Maysville, 
Kentucky, and the Fulton Pulley 
Company of Fulton, New York. In 
each case, the courts determined 
that the Dodge patent failed for 


“want of novelty” and thus the 
defendant's pulleys, even if 
similar in construction, did not 
infringe upon Dodge’s designs. 
And so it was that Dodge failed to 
discourage its competitors with 
legal slings and arrows, and 
instead focused on winning 
customers to its favor by virtue of 
sound pulley designs and 
superior workmanship. The latter 
strategy proved to be successful, 
as long after most of its competi- 
tors vanished from the field the 
Dodge name persists as a part of 
the ABB Group of automation and 
power technology companies. 


The use of many Dodge pulleys 
throughout the mill is a testament 
to the quality and durability of 
their product, but it is important 
to note the common use of several 
competing pulley designs 
throughout the mill. A 40-inch 
diameter pulley made by the Ohio 
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Pulleys, cont. 


Valley Pulley Works occupies a prominent 
place on the shaft that powers woodworking 
machinery in the Mill’s box room. Several 
examples of the Gilbert wood split pulley, 
named for its inventor, Henry J. Gilbert, may 
be found in prominent positions on the Mill’s 
main shaft. The Gilbert pulley was the 
product of the Saginaw Manufacturing 
Company, of Saginaw, Michigan. Dodge took 
Saginaw to court in 1897, and failed to 
convince the court that the Gilbert pulley 
infringed in any way on the principles of the 
Dodge design. One 40-inch Gilbert pulley has 
the honor of driving the sawmill, and several 
others are held in the Museum’s extensive 
pulley collection. 


The great variety of pulley types and pulley 
manufacturers represented in the Mill 
preserves in solid form the state of the art of 
power transmission in the late nineteenth and 
early twentieth centuries. This visual record, 
when studied in concert with the written 
record as found in the court cases, trade 
journal articles, and manufacturer's catalogs 
helps us to understand the often shifting and 
complicated world of patents, pulleys, and 


power. (a 


A 40-inch diameter pulley (above) manufactured 
~ | by the Ohio Valley Pulley Works, Maysville, 
) Kentucky. This pulley drives the C.B. Rogers 
& Co. 16-inch jointer located in the box room. 


A Gilbert pulley (background 
next to wall) as installed on the 
Mill’s main shaft. This 40-inch 
diameter pulley drives the Mill’s 
circular saw. 


Hanford Mills Museum 
County Routes 10 é& 12 
East Meredith, NY 13757 
1-800-295-4992 


www.hanfordmills.org 


Follow us on Facebook & 
Twitter! 
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Don’t Forget 
Ice Harvest! 


10:00-4:00 on Saturday, 
Feb. 4th. 


Our most popular event of 
the year is coming soon! 
All ages can walk onto the 
Mill Pond and cut a block 
of ice, then put it ona 
bobsled and bring it to the 
Ice House. Lots of great 
soups from many local 
restaurants, roasted 
peanuts, baked goods, 
grilled food, and more! 
Enjoy a sleigh ride, kids’ 
activities, and the opening 
of the new photo exhibit, 
Our Hometown, featuring 
photographs from 
students at Charlotte 
Valley and Roxbury 
Central Schools. 


